Secretion of Tau via an Unconventional Non-vesicular Mechanism.
Tauopathies are characterized by cerebral accumulation of Tau protein aggregates that appear to spread throughout the brain via a cell-to-cell transmission process that includes secretion and uptake of pathological Tau, followed by templated misfolding of normal Tau in recipient cells. Here, we show that phosphorylated, oligomeric Tau clusters at the plasma membrane in N2A cells and is secreted in vesicle-free form in an unconventional process sensitive to changes in membrane properties, particularly cholesterol and sphingomyelin content. Cell surface heparan sulfate proteoglycans support Tau secretion, possibly by facilitating its release after membrane penetration. Notably, secretion of endogenous Tau from primary cortical neurons is mediated, at least partially, by a similar mechanism. We suggest that Tau is released from cells by an unconventional secretory mechanism that involves its phosphorylation and oligomerization and that membrane interaction may help Tau to acquire properties that allow its escape from cells directly through the plasma membrane.